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1. A 0.4 kg ball is dropped from a window and landed on the street with speed 35 m/s, and
then rebound with a speed 25 m/s. The magnitude of the change of its momentum is:

a) 40kgm/s b) 10kgm/s ¢) 20kgm/s @ 24 kgm/s

2. In the figure, what is the magnitude of the force F acting on particle 3 if the center of
mass of the system is stationary?

1 F7=2N
_ o 2 00—
F,=9N
3
®

a) 2N b)-9N @ 7N d) 10N

3. The kinetic energy of a 2g particle traveling at 500 m/s is:

a) 0.53 b) 5003 © 250] d) 2500)

4. A box slides to the right over a frictionless table, in which figure the net force does a

negative work?

3N IN
A B —»

@

b)

2N 2N
N T—
c)
5N 5N
<+ -
d)



5. In which situation of the following the work done by the force is positive ?

~

a) The angle between F and d is 76° ¢) F= 7iA+9jA and d =-2i
b) The angle between F and d is 100° d F :Siﬂ—l()f and d :2f

6. In the figure, four objects are subjected to external forces. The x and y components of
acceleration of the center of mass ax and ay are:

F,=5N
F2=3N
*—
M2:4k M1=2k

M3=5k M,=3k
-
F.=7N I .F,,=3NI

a) acomx= 0.14 m/sz, acomy= 0.17 FT'I/S2
® acomx= 0.57 m/s?, acomy= - 0.29 m/s?
¢) acomx= 0.71 m/s?, acomy= 0.24 m/s?
d) acmx= 0.19 m/sz, acomy= - 0.51 m/52
7. Which gquantity of the following is a scalar quantity ?

a) acceleration b) force @ work d) linear momentum

8. Which figure of the following give the correct direction of the tension T ?

[:
A iyl By A M—H B >
a) c)

8
A ¢—» B |—p

b) @

9. A particle moves along an x axis, if the velocity of the particle changes from -3 m/s to 2 m/s,

the kinetic energy of the particle

a) increase (b) decrease c¢) remain constant d) zero

10. A body of mass of 10 kg and speed of 5 m/s, suddenly split into three bodies. The
momentum of the body before the split is:

@) 50kgm/s b) 25kgm/s ¢) 15kgm/s d) 10kgm/s



11. What is the y-coordinate of the 4 kg particle in the table below, if the center of mass of
the three particle system has the coordinates ( - 0.33m, 1.33m )

Mass x-coordinate y-coordinate
2 kg 3m 2m
3kg Im -4 m

4 kg -3m

a)2m b)-3m @©5m d)-4m

12. Two particles of masses 2 kg and 3 kg are located at 1 m and 2 m from the origin along the
x axis respectively. The position of the center of mass is:

@ 16m b)0 ¢ 1m d) 2.7m

13. What velocity a 5000 kg truck must have in order to have the same momentum of a
10000 kg truck whose velocity is 20 m/s ?

a) 20m/s (b) 40m/s ¢) 60 m/s d) 80 m/s

Use the following to answer questions 14-15:

If the kinetic energy of a particle of mass 2 kg is initially 10 J and there is a net energy transfer of
5 J to the particle

14. The final kinetic energy of the particle is:

a) 251 ® 151 ¢) 303 d) zero

15. The initial speed of the particle is:

@ 3.16m/s b) 15m/s ¢) 2.24m/s d) 5m/s

16. A force of 100 N acts on a box moving with a constant speed of 5 m/s along the positive x
axis. The power due to this force is :

a) 5W b) 50W ¢) 250 W @r 500 W

17. A 6 kg body moves with a constant acceleration starting from rest to a speed of 15 m/s.
The work done on the body is:

@ 6751 b) 3501 ¢) 450] d) 100)



18. A force acts on a spring of length 30 cm and compressed it to a length of 25 cm, if the
spring constant is 50 N/m. The work done by the spring is:

a) 11.38] b) 37501 ¢) 6781 @) 0.691

Use the following to answer questions 19-21:

Aforce F =5 +10; is applied to a block that moves a distance d =2i on a surface as shown.

fl( =2N

19. The work done on the block by the normal force Fn is:

a) Fnd cos 0° ) Fnd cos90° ¢) Fnd d) Fnd cos 180°

20. The work done on the block by the frictional force f; is:

a)-3] b)2] ¢ 1] @ -4J

21. The work done on the block by the force F is:

a) 35] b) 30] ¢ 25 @ 10J

22. The magnitude of the centripetal force is:

) 2 2
v Vv V

. .
a) F=m— F=m— ¢ F=m— d) F=
) o @ g O F=mp dF=7p

23. The vectors a,b,c, and d are related by d +b +¢ =d . Which diagram below
illustrates this relationship?

C C
d VAN AN d
b b a b
a) a b) a c) a @ a

24. A particle travels in a circle of radius R with constant speed v. The period of 3
revolutions is:

17ZR SzR 67R 27R
b) © d)

v v Vv V

a)



Use the following to answer questions 25-26:

In the figure a force F is applied to a block of mass m that slides along a floor, the coefficient of
kinetic friction between the block and the floor is 1, .

25. The x-component of the net force is:
a) Fcos@—pu.F, =0 ¢) Fsin@-u, =ma
@ Fcos@—u . F, =ma, d) Fsinf@-mg =ma,

26. The y-component of the net force is:

a) F,-mg=0 ¢) F,+Fcos@—mg =0
b) Fsin8-mg =0 @ F,+Fsinf-mg =0

27. There are two horizontal forces acting on the 2 kg box but only one force F1 = 20 N is
shown in the figure, the box moves along the x axis with acceleration a = 20 m/s?. The
second force F2 =

; Fi

@ZON b) 10N ¢) 30N d) 50N

28. In which figure of the following bx = 8.7m ? (b =10m)

Use the following to answer questions 29-30:

You throw a ball toward a wall at speed 20 m/s and at angle g, =33° above horizontal. It takes 0.8
s to hit the wall.




29. The vertical component of its velocity as it hits the wall is:

a) 0.31m/s b) 31 m/s c¢) zero @ 3.1 m/s

30. The horizontal component of its velocity as it hits the wall is:

a) zero b) 11 m/s @ 16.8m/s d) 30m/s

31. The components of a are: ax = 3m, and ay = 4 m , the direction of g is:

@ 53.13° b) 59° ¢) 63.4° d) 66.8°

32. If D =5i +25j , then 21—§ equals:
a) i-5] b)5i-j ©i+5/ d)5i+j

33. In circular motion, which figure represents the velocity v’ = 400i +500 j

v

- . /\ (/ \\ 3
IR O WRN

34. A particle undergoes a displacement A7 =2 -3 +6k , The average velocity of the
particle in 2 s is:

@ (15743 b) {-3/43k ¢ 20-3j+6k d) 2-3j+3k

35. The range of a ball thrown at angle 30° above horizontal with velocity Vo is

2 2 V 2 V 2 ]
a) VO ® Y Gin60 ¢ “sin30 d) —sinl20
8 8 g g

36. In which figure R represents the range of the projectile ?




37.

38.

39.

40.

41.

42,

43.

44.

One Watt equals:

@ J/s b) J/s? ¢) ls? d) s

The magnitude of A xB =0 if the angle between A and B is:

a) 45° b) 90° ¢) 270" @ 0°

The magnitude of the vector A =5k Is:

a)0 ®5 ¢ 10 d) 50

The base quantities of the SI units (m, kg, s) respectively are:

a) (force, mass, time) ¢) (mass, speed, time)
(® (length, mass, time) d) (length, weight, time)

The position of a particle is given by: x(t)= 10 + t 2 ,the instantaneous acceleration at
t=1sis:

a) 8m/s2 b) 6m/s2 © 2m/s2 d) 4m/s?

In which figure of the following the normal force on the block of mass m equals Fx = mg

F 4 ¥ F .
a) b) 0) J:i @ L=

Which figure shows A =—B8

§ A//B ® A//B ) A//é d)A/A

A particle undergoes a displacement Ar = 2 u3f +6k ,If r = 3f —4k then:

a) F=20-97+10k b) 7=2+2% ¢ £=2+10k @ 7=-2+6j-10k
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Final Exam - PHYS 110

Name: ID No: Section:

Choose The Correct Statement (True) or (False) :

1. A microsecond = 107 s

A) True False

2. If the body starts from the rest , its initial velocity is taken as maximum value.
A) True @ False

3. A baseball is thrown vertically into air, the acceleration of the ball at the highest

point is zero.
A) True @ False

4. Hookes lawis: F. =—kx

)

. True B) False

3. The law of conservation of liner momentum is (]3, = };f )

True B) False

6. The magnitude of the unit vector equals zero.
A) True False

7 The component of a vector is the projection of the vector (a=ialibive) on an axis.

True B) False

8. Speed is the magnitude of velocity.
True B) False
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9. Energy transferred to an object is positive work.
True B) False

10. The value of k. k is 1
() True  B) False

11. Km /h®is a unit of velocity.
~A) True (B)) False

12. The mass of a body is different from place to place on the Earth.
A) True False

13. The free fall motion is an example of motion along a straight line with constant

acceleration.
True B) False

14. A displacement of a particle moves from x, =—20mto x,=18m is positive.

@ True B) False

Choose The Correct Answer :

Use the following to answer questions 15-16:

A force of 10 N works on a ball over a distance of 3 m.

15. If the force is parallel to the displacement of the ball. The work done by the force is
A} 07 DB D) @ 305 D) 307

16. If the force is perpendicular to the displacement of the ball. The work done by the
force is:

A ol T 50 o 301  ©)os

Sample A Page 2




(A) 22x102x B) 65x10°N  C) 47x10%n D) 3.6x102pN

18. In the figure F 1 and F; acting on a box sliding to the right across a frictionless floor
with velocity v=2 m/s
=T Ol
F1=12N
, ’*-»
F2=14N
The net power due to Fiand F, acting on a box is :
A) 4W  B) 0W ) 3w 52w
19. o projectile is fired with velocity v, = 2507 1 /s from a gun that 60 m above the

ground, its velocity component vy before it reaches the ground is :

A 1768ms B) 120ms ) 216.5 s @) 250 m/s

- The velocity of a particle moving along the x axis changes from v, to vr. For which

Situations the work done on the particle is positive.

A) vi=-6 m/s, ve=-4 m/s @ Vi=2m/s, ve=-5m/s
B) vi=5m/s, vi=-5 /s - D) vi=6m/s, ve=-3 m/s

- In which figure of the following is X, = 2m 2 M =M, =1 kg)

S

(0,0) {0,0)

Sample A Page 3




22. A box of mass m=17 kg slides with speed v=+5 m/s across a frictionless floor.
suddenly explodes into three pieces.The figure shows after explosion the momenta
of the two pieces, what is the momentum of the first box ?

P=? P,=58 Kgimn's P.=36 Kem's

‘—_F—lllz}*'l—s_!*

A) -28 Kgm/s 9Kgm/s C) -96Kgm/s D) -4Kgmis

23. Which of the following groups does not contain a scalar quantity ?

@ Displacement , acceleration , force ~ C) Energy, work , distance
B) Acceleration , speed, work D) Velocity , force , power

24. A kilowatt-hour is a unit of:

A) energy/time work C) power/time - D) power

Use the following to answer questions 25-26:

The figure shows two forces applied to a box that moves to the right over a frictionless floor.

25. If the work done on the box by the force Fy is W,=48 J, the angle ¢, between the
force F, and the displacement d is:

3687° T B)4st . ©)2031° % Dy 26.55¢
26. The work done on the box by the force F; is:

A) 4137 B)Is6AT. C) 20573 1547

27. A particle having a displacement Ar = 10 —100k in10s,its v, .

~

A) 10/-10k @) /-10 ©) 106i-k D) i-k

Sample A Page 4




- The linear momentum of a moving particle is given by p(r)=23r +4 . the net force
on the particle is :

A) 4N B) 7N () 3N D) ON

- The work done by force F = (10N )z’A —(15N) f , that moves a particle from a

position 7, =(-2m )z‘A to a position 7, = (4m )iA is:

A) 1951 B) 751 -C) 1357 (D)) 607

A=3+4jand B=-5-7; ,then A+5 =

A) 8 -11j B) 2/+3] C) A=3+4f oA

- In the figure, the vector a has a magnitude of 12 units . Its y-component a, is equal

l

3 00

a

Ay-=12. B} 42 - €) 6 @ -6

. Car A has a mass of 1000 Kg and a speed of 60 Km/h , and car B has a mass of
2000 Kg and a speed of 30 Km/h . The kinetic energy of car A is .....

equal thatof car B C) four times that of car B
B)) twice (v==~) that of car B D) half that of car B

. In which of the following situations the acceleration is constant ?

A) v=5t' (B)v=2+3 OC) v=—tr+¥* D) v=6+% 4

Sample A Page 5




34. If the force F =100N is applied to a block ,but the block does not move, what is
the magnitude of the static frictional force f onit?

E
/360

A) 30N (B) 8IN C) zero D) 50N

35. In the projectile motion the maximum range is :

® ™ B

v,’ sin 60° ) v’ sin120° D) v, sin30°

g g i

36. In the figure , what is the magnitude of the force F3 acting on particle 3 if the center
of mass of the system is stationary
Py 1 ‘ IFﬁlSN

I F.=33N

A) 48N B) 48N (C) 18N D) -18N

A 10 kg tire (Gtbl) that is to be pulled by two ropes. In which figure the
acceleration of the tire is a, =+1m /s* ?

A)  F=50N Fy=40N ©)
F1=50N
B) @ Fy=30N @ F,=40N éig F,=50N
F.=40N :

38. A car is moving with a velocity of 27 m/s. If its momentum is 21600 kg.m/s, what
is its mass ?

A) 1200 Kg 800Kg C) 80Kg D) 500Kg

Sample A  Page 6




39.

A block lies on a frictionless floor attached to a spring with k=750 N/m , how much
work does the spring force do on the block if it is pulled from x,=0.017m to
x2=-0.012 m?

A) 0327 B) 0127 @0.05J D) 0.16J

40.

Fx+(IN)+(-3N)

A 1N upward force is applied to a block of weight 3N as shown in the figure , but
the block is still at rest. The y-component (fe ) of the net force on the block is :

s

B) FyH(IN*(3N) C) (IN+(3N) D) Fy

4]. The gravitational force of earth acting on a 1Kg is:
A) 980N B) 40N @ 98N D) ON

= A boy lifts (&%) 2335 Kg box upward a distance 0.3 m , the work done by the
gravitational force on a box is:
A) +1.057] 10297 C) +10297 D) -1.05J

43. A particle moves in a circle of radius r = 15m .The distance that the particle moved
in one turn is:
A) 47.1m  B) 15m C) 295.8m 942 m

44,

Rank (<=5) the situations according to the kinetic energy of a particle of mass m
has the following velocities ( greatest first ).

situation velocity
A v =—4i =3]
B V=5
C v =57
D V=37 +4

AV CABD ' By ABLD @ all the same D) B-C-A-D
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King Abdulaziz University

Faculty of Sciences First Term
Physics Department 1433-1434 H
. ) Date: 19/2/ 1434H
Final Exam - Physics 110
Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. In free falling, if an apple and a stone are freely falhng, the acceleration of the apple is
greater than the acceleration of the stone. o rae Eailt t e
Vi ! ! \ v | ~

a)True@False ,“:,;‘“w 'S €5q, u

¥ f g | N e
2. A particle moved a dlsplacement AF =(12m)i +(3m)k in 2 seconds. Its average velocity is

6i+1.5] \/ - VR ke AR & ¢ L »

W 5l
J C
a) True False

3. Acceleration is defined as the rate of change of position with time
AlcelevaTienis deFined ar b he rabe

N 4
a) True .False C \r\\\‘mh ¢ O Veloci? 1w ! th Eime

4. The value of ix =1

a) True False

5. The angle between A=(25m)i+(45m)j and the positive x axis is 61°

\

K

\s ) \) 1 V' YhH C
True b) False A/ L5

6. A particle is in uniform circular motion if it travels around a circle at constant speed

True b) False

7. 3.68 micrometer = 3.68 X10°m
a) True False 3.6 Mmicrome el 3:6g Ao~ M

8. A car travels at constant velocity. The net force on the car is zero

True b) False

9. Aforceof 1 N = 1 kg m/s?

@ True b) False
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10. When the object is stationary, its kinetic energy is zero.

True b) False

11. In which situation of the following the acceleration is constant ?

Situation Velocity of the particle s N %E A
1 Lk 1 Qp-vUb
2 v=8t+5 A= & =>CunsT auT
3 v=5t 5\?4?{\‘7 _—
a v=2+2t-t8 TSR T =

a)1 b)3 ()2 d) 4

12. If a particle moves along the x axis according to the equation x = 4 t2, where x is in
meters and t is in seconds. Then: Ve &€ w/s

S WMW/S™

A= 5
a) a=8 t(m/s*) a=8 (m/s*) €) v=4(mls) d) v=4 1(m/s)

13. A system consists of three particles having the following coordinates:

— X A G LA o
— T/\ == = mass (kg) x (cm) | y (cm)
4 Particle 1 1 3 2
M)l 2)lo)a2lh) Particle 2 2 0 0 L
. Particle 3 2 -4 0 ' —
2 2
-~ 2% = = \The center of mass of the three particle system has the coordinates: = oy TN
o
a) Xeom= 2.6 CM, Yoom= 1.6 cM €) Xeom= 0.6 CM, Yeom= 2 CM
b)} Xcom=-1cm, Yeom= 0.4 cm d) Xeom=-2CM, Yom= 3 CM
14. The work done by gravity F, on an object of mass m dunlng the downward faﬂmg is:
W = Fud Cas = wvA q ¢
a) zero b) -mgd c) F . mgd " J J
15. A boy of 71 kg running in a circular path of R=2 m at a velocity of 8 m/s. The centripetal
force is: }./»«v ) = 7\(% =22 Fa N/
=]
2272N b) 4096 N c) 408N d) 645 N
16. A particle moves along an x axis, if the partlcles velocity changes from -5 m/s to -3 m/s,
then the kinetic energy of the particle v \ G T 1 - )
K¢ - m\/ e M(-2)= 125
a) equals zero b) remains the same «¢) increases decreases . 2 ‘3
R e s SET
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17. A particle of mass m moves around a circle of radius r with constant speed v. The period
of its motion is:

Y

zre 2rr 27T v 2xr
a) T=— b)) T=—— <¢) T= ==kl
) 7= ) 7 @

m

18. The equation Fret = M awm is Newton's second law for the motion of the center of a
system of particles where:

a) Fis the net internal force and M is the total mass of the system

F is the net external force and M is the total mass of the system
c) Fis the gravitational force and M is the total mass of the system
d) Fisthe net internal force and M is the mass acting on the system

19. A force acted on a spring of length 0. 3 m and compressed it (b=it) to 0 25 m. If the

spring constant is k = 50 N/m, the work done by the spring is: L \
. o vV \ )’ ( ’( - »\ ] ‘) K") \ L v
S F 2 K

(@) 0.691 b) 10J «c) 0553 d) 1.6] ' Ny )
1 )
20. A 6 kg object is moving w1th a net force of 36 N-north actlng on it. The object havmg an
acceleration of: VA SR o 4 ! == 3 1 .

—_> o e 4 . —

@) 6 m/<, north  b), em/sZ, south c) 58.8 m/s?, south  d) 58.8 m/s?, north

21. What is the mxtlal velocxty of a particle moving with a constant acceleration of 5 m/s2 if it
has a velocity of 9 m/s after 1 second ? V_dabt =5V N =o' % o

a) 41m/s (B)4m/s c) 6m/s d) 7m/s
Use the following to answer questions 22-24:

The figure shows three forces applied to a box of mass m=255 kg that moves to the left for a
distance d=2 m over a frictionless fioor. ——rt

P g o /

-

F §
A

22. The net work done on the box by the three forces is:

a) W, =Fdcosl20+F,d+Fd c) W, =Fdcos60+F,d+Fd
W, = Fdcos120+ F,d d) W, =Fdcos60+F,d+ F,dcos120

23. If the box was initially:stationary, what is its speed-vr at the end of the displacement?

W 2 2 W 4 "%
i _ m iaz [ 2 Tiner ) = o ner » I
a) \l/ = ‘E b) Vf - “/-’m @ ‘/ \) m d) "/ 2 WM, L wa E \
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- i» Ck CoS ((J

24. What is the work done on the box by the normal force from the floor? V\i' 2 N

a) W, =9800] b) W, =4998] c) W, =2499] W, = zero
Use the following to answer questions 25-27:

Given two vectors A=2{+2],and B=3-4]:
- A

b \ - 5 .\..XL’V"’,' 0.5 7 Yo'hH
25. —A= L‘AZL ‘L‘i ) i | |

P

a) 05i+4] b) 20+2f ©) i+2] (d) 05/+05]
26. The magnitude of B | RA\= M ‘;)"-\(--4)1 = 5

a)4 b6 o3 (d)s
- - ' = Pes ~ y N ‘ n 5 ) y ) Zr—
27. ABequalss A. 13z 2B3)Cca™l g = £-8

a)~4 b) +3 (@) -2 d) +5 .
\/ WM \J .

28. A 5 kg body moving with veloaty 3 m/s, and a 4 kg body moving with _\ELQEE)LZ m/s

along the x axis. Find the total linear momentum of the system of the two bodies?
[ 1[ MV am V
\ \

-
)

A

a) 8 kg m/s 23kgm/s c) 15kgm/s d) 7kg m/s

3)xulz) =23 ka.m /e
\VA ) sdai i
29. An 8 kg cart (%) changes its speed from 2 m/s to 5 m/s The net work done on the cart
must be: C 1
W= Am| Vo -V, 13 L\\)Lm/ @)

a) 323 @843 c) 20] d) 89 = 84J
30. In the figure, three objects are subjected to external forces. The x-component of
acceleration of the center of mass a,,_, is:

com .x

' E F F.=6 F,=12N
A = TARR RSN TR
e N 4kg
/ .4 LN S ey 1
:'_C:il_/..\i—\/,\" 5 w /s
La x4 F;=14 N
4 kg
a) a, =163 m/s ¢ a, = 2.03m/s
ap,, = 1.25 m/s? d) a, =145m/s

Use the following to answer questions 31-32:
WAL A

A partlcle of mass = 2 kg is being accelerated along a straight line at 4 m/s2 If the particle has

\/L . ) O o T
Sample D Page 4
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31. The speed of the particle at the end of the displacement is: ¥V -

AY) g - ‘ N C\ u\\ L o} .‘\ - \ \
@)3.1m/s b) 52m/s c) 83m/s d) 29m/s " i
32. The initial kinetic energy is: \ = TRE e A
( L W\ \,\ ' \ S ) 1 \d

a) 2] b) 41 ¢) 73 (@93

33. In Which figure of the following, the sign of the x and y components of the vector
(d,+d,) is (+, )7
%y )

Nl e v

34. Which of the following is a scalar physical quantity ?

a) Linear momentum b) Velocity c¢) Force @ Power

DVA {\ 4 \
35. A cannon projected ball with initial speed Vo= 35 m/s. What is the maximum range of the
cannon ball? : 2 -
]' V , (35 ) ) \ 2 ) oy
@)125m b) 357m ¢) 180m d) 343m ) A&

36. Two blocks are in contact on a horizontal frictionless surface. A 39 N constant force is
applied to block A as shown.( ma= 11 kg, me= 20 kg )

F=3SN B
gl U
- > q —— ,
The acceleration of the system of the two blocks is: A= — e ma WEIM IS
a) 5.4 m/s? 1.3m/s* c) 4.5m/s? d) 2.5m/s? - t Al 3mls
37. A 100 kg mass is sliding on frictionless plane inclined at 6 = 60°, the magnitude of Fy is:
} VA \ S KC \ X ) o .
i 3 \\\ e \/

a) 530N (b)) 490N c) zero d) 215N

38. A car moves 10 km east from city A to city B, then 15 km south from city B to city C. The
magnitude of the car's displacement from A to C is:

a) 14km () 18km ¢) 11km d) 20 km
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39. Aforce F=4Ni+2N j—4Nk is applied to a block that moves a distance d = (Sm)r over
a frictionless surface , the ‘work done on the block by the force is : E

W= F.d = 4Lis R
a) 30 ] b) 10] ¢) 501 (@) 20 J ‘ V(5 L o)

40. In which figure of the following a, =-7.66m? where a=10m

d)

41. A box of rgalss_gg kg is in motion along a horizontal floor. If x, =0.6, the magnitude of

the kinetic frictional force ( f,) between the box and the floor is: J? Mmook =M oM (J
K YNNI e
a) 294N (B)) 1764N ) 18N d) 61N = (0:6)(32) (18 )2\ FE 4 N
v W
42. A 12 N forcedoes a work of 30 J on a particle as the particle moves through a
displacem ent 5 m. The angle between the force and the displacement is: /) — FA Cos @

] -

0 0 Q - K;\,;.l_y—— - €x )l. D¢ -~ "‘,
a) 80° 60 o) & ) 45\}, | Fd 1 2(5 ) -

43. A block is pulled at constant speed of 8 m/s across a horizontal floor by an applied force

|- of 220 N dnrected 55° above the horizontal. The power on the biock is: .
- P F\, CosP-220(&)CeSDE)
@1009W b) 458.9W c) 126.2W d) 1760 W oY (\\\ ~ oo 7 W

44, 1In the figure, the magnitude of the net force on the block is:

I T Bk T B Vs

7N

a) 10N 9N c) 11N d) 12N
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KING ABDULAZIZ UNIVERSITY
FACULTY OF SCIENCE

Physics Department

Summer Term

Final Exam

Phys 110

Student Name : Student Number: Group:

Sartinn.

10.

11.

12.

Choose The Correct Statement (True ) or (False)?

In projectile motion the horizontal acceleration is Zero.
a) True b) False

The horizontal range R is maximum for a launch angle of 90
a) True b) False

A nanosecond is 10%s
a) True b) False

If no net force acts on a body .the body’s velocity cannot change , then the body cannot
accelerate.

a) True b) False
The instantaneous accelerationis 5 _ v, =V,
At
a) True b) False

The magnitude of f_"; has maximum value that is given by: f,... = #.Fy
a) True b) False

The value of k -1is Zero .
a) True b) False

The magnitude of the gravitational force is equal to the product (ma).
a) True b) False

The SI unit of kinetic energy is: kg.m/s”.
a) True b) False

In Newton's 2™€ law, the net force and acceleration are in the same directions.
a) True b) False

The velocity is defined as the change in position from initial position to final position.
a) True b) False

Watt is equal to: Joule per second
a) True b) False
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

The SI base unit for mass is gram.
a) True b) False

The angle between the vector A given by; A = (25m)i + (45m)j and the positive x-

axis is: 61°.

a) True b) False

A Skg object moving at a speed of 6 m/s, its kinetic energy is 80 Joule.
a) True b) False

The time rate of change of the linear momentum of a particle is equal to the net force
dP

dt -

a) True b) False

acting on it (i.e F,, =

Choose the Correct Answers :

A man weighing 800 N is standing in an elevator moving with a constant velocity. The
force exerted by the man on the floor of the elevator is:

a) less than 80 N b) 800 N c) between 80 and 800 N
d) more than 800 N

What is the speed of a 55 kg woman running with a kinetic energy of 412.7 J?
a) 15 m/s b) 3.87 m/s c)2.7m/s d)4 m/s

A ball kicked with a velocity of 15 m/s and with an angle of 8 =45° from the horizontal.
The maximum range is:

a) 25.85 m b) 40.82m ¢) 50.20 m d) 22.96 m
In the projectile motion, the maximum range is:
U(? v Yo % 2
a) —(cosB) b) =+ c) = d) %(cos8)
8 8 8 8

A man stands on the groun, if his mass is 80 kg, his weight is:
a) 7.84 N b) 784 N c) 784 N d) 7840 N

Having two vectors A = 27 + 3jand B=i-2j+ k , the result of Ax Bis:

a) 3t + 5§ — 3k b) 0 o 3i-2j-7k di—]
One Newton (1 N) in ST is equal to

1kg.m 1 kg.m 1kgcm 1g.m
a) b) 2 <) s d

The position of a car changes from x, =30m to x, =120m in the time interval from 2s

to 4s, the average velocity of the car is :
a) 30m/s b) 40m/s c) 20 m/s d) 45m/s
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

An object dropped from a height of 80m, its speed after 3 s is:
a) 33 m/s b) -29.4m/s

The expression that represents a stationary box in the figure is:

a) Fy + F sind = mg
b) Fy— F sinf = mg
¢) F cos@ - Fy= mg

d) Fy + Fcos6 — mg

¢) -9.8 m/s

d) 39.5m/s

Fsine

Fn

mg

If A=2i+2jand B = 2i— 4j, the resultant vector A + B is:

a) 2i+4j

b) 4i-2j

¢) 4i+2j

d) 2i-

4j

if A=10 units and B=6 units, the angle between them is 60°, the dot product of the

vectors ( A - B) is:
a) 20 unit

b) 30 unit

¢) 51.96 unit

d) 60

unit

A force was applied on an object of mass 50 kg with speed 32 m/s, the linear momentum

is:
a) 1600 kg.m/s

b)1900 kg.m/s

¢) 1500 kg.m/s d)1700 kg.m/s

A 20 kg object is sliding down in an incline smooth plane with 30° with
the horizontal , the net force in direction of sliding is:
b) 98 N c) 196 N

a) 49N

d) 294 N

20kg

/ 30°

A force acts on a spring with length 30 cm. This force compressed it by 25cm. The

spring constant is k=50 N/m, the work done by the spring is:

a)10 joule

b) 1.6 joule

¢) 0.69 joule

d) 0.55 joule

An object is moving in the positive direction of the x-axis with a relationship
x(t)=8+2t+3 7, the instantaneous velocity after 2s is:
¢) 14m/s d) 12m/s

a) 24m/s

The direction of friction is always _
b) opposite

a) perpendicular

b) 246t

to the direction in which the object is moving.

¢) normal d) similar

When a 20 N force acts on an object then it moves 20 m in the same direction. The work is:

a)—401J

b)401]

¢)4001J

d) —4001J

Which of the following relation gives negative displacement
a) x;=-2m, x;=4m
b) X1= 6m , X2= - 2m

¢) x;=-8m, X;=-1m
d) X1= Tm , X2= 9m

A ball is thrown with initial velocity of 15 m/s at an angle of 30° from the positive x
direction. The y-component of the initial velocity is :

a)30 m/s

b) 7.5 m/s

¢)15 m/s

d) 13m/s

Model A

Page 3



37.

38.

39.

40.

41.

42.

43.

44.

s 1 3

In the figure, what is the magnitude of the force F3 acting on F.=5N ®
particle 3 if the center of mass of the system is stationary?

a) 8 N b)—2 N O -8 N d)2N

F-,=3N

The vectors a, E, and ¢ are related by a+ ¢ = b . Which diagram below illustrates
(=) this relationship (48l1)?

If the components of the vector A are given by A= 8.6 cm and A,=4.20 cm, then the
direction of this vector with respect to the positive x-axis is:

a) 32° b) 60° €)26° d) 180°

In the figure shown; m; moves down with acceleration of 2 m/s* , the m

tension in the rope is 10 N. The value of m, is: T
a)2.5 kg b)1.28 kg c)8.0kg d) 50 kg | o

A block was pulled by a force 30 N, the block was going with a

constant speed (as shown in the figure) on a rough (<) surface. The E
magnitude of the frictional force is:
a)26 N b) 15N c)98 N d)3N m < 0=30’

Each of four particles moves along an x axis. Their coordinates (in meters) as functions
of time (in seconds) are given by:

particle 1: x(t) =3.5 - 2.7¢ particle 2: x(t) = 3.5 +2.7¢’

particle 3: x(t) = 3.5 +2.7¢ particle 4: x(t) = 3.5 — 3.4t — 2.7¢*

Which of these particles have constant acceleration?

a) All four b) Only 1 and 2 ¢) Only 2 and 3 d) Only 3 and 4

If A=10 and B=6, the angle between them is 60°, the magnitude of the vector product

AXEB=
a) 20 b) 30 c) 51.96 d) 60

A particle moves through a displacement d =(15m)i —(12m)}' along a straight line

while being acted on by a force F = (210N)i — (150N )} . The work done on the

particle by this force is:
a) 49501] b) 1350 ] c) 315017 d) 1800 J
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CHOOSE THE CORRECT ANSWER

1. The law of conservation of linear momentum is (15 = f'f )

@True b) False

2. 12 days = 700 hours

a) True @False

3. The instantaneous power P ::IZ~
t

a) True @False

4. The prefix for one thousand is kilo

F;)kTrue b) False

5. An object's displacement divided by the time interval is the definition of average speed
a) True @ False

. . d
6. The instantaneous acceleration a = p
t

2

-a) True ﬁ-)_false

7. If the body starts from rest, its initial velocity is taken as zero.

@True b) False .

8. A particle moved from x = -5 to x = 5 ttsdisplacement =zero. NX 2 X _ X = 5-(-5)=)o
T

a) True @False
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9. The angle between the gravitational force and the displaéement of a falling body is 180°

a) True ﬁb False

A A

10. Kinetic friction force f « opposes the motion on a frictionless surface

a) True @Faise

Use the following to answer questions 11-12;

In the figure, two objects are subjected to external forces

fom‘ w__cmm—\ DDl | -
M, ML 15 - ‘2 F=i0 N
Y omiama e _(1e) (3) 4 l5) (2D pp B0V
G e e '3
\/-de‘:. Xcam(‘ A%OMS.___L— —«Z-Zd

11. The paosition of the center of mass is:

a) 7, =70 +2] \B) 1, ={ 4277 @ £, =51+F d) r, =27{+3]

—
12. The acceleration of the center of mass is: F:\ et = M A :—_-—_> L_, 1l Fz-_ = M
Cowmna

a) 1m/s? b) 4m/s? <) 3 m/s? E)_\z m/s? A

Cowm

A =N
Cowm &
F.-(FL.:_:‘__O_:,’_D_:. Lwm /S

5

M
13. In the figure, three particles on which external forces act. If the center of mass of the three particle
system is accelerating to the right, what are the magnitude and direction of the force acting

on the third particle?

=g —
Fi=7 N 3 F\i\ee—_ M %ow\
<@ _
Fl “‘5,"’23 Tii O\COM
A = pPos Thve
2 F,=3N Co
T T Rima- F-ReMa- ()3

-
-

MO\—\»L;

a) F3 =4 N, to the right @Fa >4N,totheright ¢) Fs <4 N, totheright d) Fs=zero
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Use the following to answer questions 14-15:

A system consists of four particle having masses and velocities as follows:

Particle Mass Velocity KE-La| P =y v
1 . 8 kg 2m/s ";_(8)0-)’:15 (’m%
2 2 kg 4m/s %'Lz)(x,)";ns Pe@)W=8
3 4kg 4m/s L (4) () =32 [ Py= (a)4) =06
kN
4 8 k L (g)l)=0 . -
g zero - (8)l) -4 = (8)(a) ~O

14. Which two particles has the same kinetic energy

sy

Sa) ‘partide land2 b) particle2and3 «c¢) partide 1and4 d) particle 3 and 4

~16+8x184 0
- L,oKt)m/_s

. >
15. The linear momentum ofﬁ four particle systenj is: )D - ]? ¢ i P,L—\"] 31 F Y

@0 kgm/s b) 16kgm/s c) 8kgm/s d) zero

16. A sliding box of mass m=_16 kg suddenly exploded into two pieces, one piece m:= 10 kg move with
velocity vi=+2 m/s, the second piece m. move with v=-+10 m/s, what was the velocity of the

mass m? MN = m, v, ™, v,

1V = Vol + Exle DV = ?-%‘-5“«/5

@5 m/s b) 12m/s c) 16m/s d) 10m/s

17. A body of mass 5 kg moving with velocity vo=10 m/s and acceleration 2 m/s?, the kinetic energy of
the body after 4 seconds is: g
Vv Vo« Q4 t

a) 907 @8103 c) 811 d) 453 1\0—«@)(‘1{’4\3“‘/5 v ki
=L w1 Lis) %)= Blo
Use the following to answer questions 18-19: K ? - = " Lb ) ¢ %) z

()

A force F is applied to a body of mass 100 kg moving initially with velocity 14 m/s on a frictionless surface
and accelerates it with an acceleration of -2 m/s? until it stopped. s n \
. F= wviaz=leo)(~2)=~2c0n)

W 1,
- 18. The work done by the force F is: \ :,\67'..\.7.0‘(,(-,(0\ :Q(x_%)__v“.v;,“
= o= L\y) Ay
a) -1900J b) -6800] <) -8000J (d)\-9800] = —"z WAwm
} 1% ) ) @ 1 (-?)

19. The magnitude of the force that stopped the body is equal to; \/’\,I oo F X = (~Teo 7\') U" %)
\‘ = -9 &8 od 3

= wlal = Lleo)(2) = Loo A/

100N b) 400 N 200N d) 300N
a) ) W\ ) VE

Use the following to answer questions 20-21:

Aforce F = 2ih—7 f is applied to a block of mass 25 kg that moves a distance d= —2.5ioner a frictionless

surface.
—’
20. Th;lv%rk done on the block by the force F is: \,\j = P ‘ f

- 1280-74)- (-50)

- &
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21. If the final kinetic energy of the block is 200 J, its final speed is : ’

T Np-Jike \[{A\a%
a) 2m/s b) 6m/s C)Sm/s@‘}m/s vy = s

V] ' Yml/g
22. Ablock is'pulled at a constant speed of 12 m/s across a horizontal floor by a force of 66 N directed

Cz  60° above the horizontal. What is the power acting on the block due to this force?
Rmeeim g . L ]

@_\.396Wattv b) 349 Watt €) 379 Watt d) 369 Watt P = E'V = 'FV' s Q
) - ®
23. Kilowatt-hour is the unit of: - Lb’ 6) ( )’L) Cos 6° =29 KWQ*

@ work b} spring constant  €) momentum  d) power

24. What is the gravitational force on a man of mass 60 kg when he is sitting in a car that accelerates at 2
——— -

mjst? )
g Ty “—kéi)kq.g

2) F =-588] b) F,=-588] < F, =-5880; (a) F =-s88] _ _

25. A spring has a force constant of 300 N/m. The work done on the sprintretch it by 5 cm
ed position is: w= ) N < —
s kK (x ¢ —X P )

=% 3oy (o5 A1S2 ]
= T O:BES ¥

A man is sliding a box of mass 70 kg over a frictionless floor a distance d = 3 m by a force F = 10 N as
shown in the figure. ’ o)
& = Lo

a) 0273 b) -0.67] F)!—DBSJ d) -0.13

Use the following to answer guestions 26-27:

W —_-_ﬁc( Ccs""?—Q")(B)CoAH?
| = 2195 = 2373}

\A/N-,- FN('JQ_-;;@':—‘ FNO’ Co,sﬂo"*:.. o

26. The work done by tha force Fis:

@233 b) 243 <) 3127 d) 0

27. The work done by normal force Fy is:

a) 23J b) 381 ¢} 3127\ d)\zero
(9 U

28. In the figure, player 2 kicked a ball towards player 1 with velocity 18 my/s. If the ball hit player 1, the
angle &, must be: ' (3-11

R; 24m Sin 2 _ _ﬁjﬁ-—
- - Vol
_D | - (* M) (a-B)
a) 90° (b)\23.3° ¢) 3620 d) 540 L
| &)

Stware K':' o, 7159
‘_'L‘\J'.’ﬁ_b\c

G=-M4654u _713.3°
L

1 o

1
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29. From the two figures:

Fn2 Fny
= Y \ i
FN‘ (é) )/
FN'L = W\% Cos & 9
FN‘ S ;:.NL
a) fu <Fw: b) Fui=Fw = zero c) Fu= FNZ@FNI > Fno

30. From the figure, if the static frictional force f: and the force ﬁibalance each othea, then:

&) The body moves with constant velocity ©)_ The body moves to the left
b) The body moves to the right @The body is at rest

Use the following to answer questions 31-32:

A ball on the top of a table that is 1.5 m high is fired harizontally as shown in the figure,
e ———

Vo . - \/03: Q/‘Z)‘:..Q/ba‘:.-‘ag

o -Lat
‘D’Do"v"ot 7’3
\ 71"5‘ — b Lci'fs)ﬁ

T

31. The time that the ball take to reach the ground is: ... t =& ) “857 = 05 5.5
. A «
a) 0.22s b) 0.33s c) 0.44s :_)JO.SS S
32. If the ball is fired with a speed of 5 m/s, the horizontal component of the ball's velocity vy is:
e —————— —_‘*\ —————————

\J = =
@Sm/s 'b) 25m/s <) 55m/s d) 2m/s o 5 /s / 6\)& B
Vyz=Vox= Swm /s

33. A ball rolls on the table and falls vertically to the ground as shown, the magnitude of the acceleration
of the ball during the fall equals:

B
" ——

g a) -.8 m/s? b) zero c¢) 4.9 m/s? d) 980 m/s2
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34. The figure shows two blocks m: = 1.3 kg and my= 2.8 kg connected by a cord that passes over a
frictionless pulley, if the tension inthe cord is T = 17 N, and the mass mz is moving downward, the A
magnitude of the acceleration of mz is:

ch& Chaiha
1M ="M

oz T-"ed _ \Z-(28)95)

- WA 5 —2Y g g “w
a= 373 wA.J s ‘9
[a)|37m/e b) 05m o 7.3ms d) 114m/e
35. In the figure a block of mass m on a frictionless surface is attached to the wall by a cord and a force F
is applied as shown, (the block does not move). Which of the following is true along the x axis ?
-~
]: — Z
wed ©

T-F =0

a) F+T =0 @T—F:O &) T-F=ma d) T+f —F=0

Use the following to answer questions 36-37:

In the figure, three forces act on a block at rest. The magnitudes of F; and F» are 10 N, and 20 N respectively.
A= ©

Fuet-o
o Fys FS 2 B
> ]1-3_»,;, Cos 38 4F Gosye®
= loCos3a 4 Lo Cos Yo
= 8486415 .32=1395N
um N

36. What is the magnitude of the third force Fs along the x axis?

a) 20 N @zw ) 30N d) 34N

37. The normal force F » on the block is:

) F, =ma, —F, —F sin30-F, sin 40

a) Fy =F, +Fsin30-F,sin40
d) F, =-ma, -F, —F sin30-F,sin40

b) \ Fy =F, —F sin30-F, sin 40

) ’ v
38. A ball thrown vertically upward from ground level and reached a maximum height of 50 m, the speed

with which the ball was thrown equals: | NE SRV 3 L‘a"ju)

a) 40.5m/s () b3 mys 9 27 d) 154 a £ ovans e W TSN
© =\t —@)(A %) (50)
L sampleA Pages Vo= Ny (9'8)@

= 3l:3wm/s




Use the following to answer questions 39-40:

A particle of mass m attached by a string and moves in a cirde of radius r= 0.2 m with constan- Spe=C o
m/s. T ?

L ’ .
39. If the pull on the particle from the string is 205 N, the particles mass m is: o A= \ (€-%)

3 ot
2) 7k b) 3kg o) Sko [d)] 1ko = 7 ot
40. The distance that the particle travelled when completing two periods is:  wA = _E, - o =
—— A Tou-8

a) 2zr b) 6xr (c/) 4zr  d) 8zr 'J'S AnCoz 2 L2 TTw = 9 [V
41. The position vector of a particle is givenby x =-412-2 jts velocity att = 5 s is:

t)= X .
a) -38m/s @-%m/s ) -42m/s d)~44m/sV() d+ - $E /s
Vi5)= £ 8)(5)2-Yo /e

Use the following to answer questions 42-44:

In the figure two vectors A =2/ + 3f and B =3 + 2f
¥ A

z3.7° B

— - - )
42. The product of A -B is equal to: A_ I3 2 646 A J‘_g

a) 10units b) 8units <) 11 units \—dz_l_.}z units

43. The third vector that result from the cross product of B XA is:

a) inthe + x direction YT_:__)_] perpendicular to B and A
b} in the + y direction d) parallelto B and A

44, The angle between B and the X-axis is:

a) |33.7° b) 355° ¢) 10.5° d) 15.6°

=) o ) [&]
9o -(23.7 +22.6)=33.Z
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